Objectives To estimate the prevalence of healthcare use and associated factors in the Manaus metropolitan region and to describe the reasons for lack of access. Design Cross-sectional population-based study. setting A survey conducted between May and August of 2015 in eight cities from Manaus metropolitan region, Amazonas, Brazil. Participants 4001 adults ≥18 years of age. Primary outcomes measures Physician visits, dentist visits and hospitalisations in the last 12 months were the primary outcomes. Associated factors were investigated through the calculation of prevalence ratio (PR) obtained by hierarchical Poisson regression modelling. results 4001 adults were included in the study, 53% of whom were women. The self-reported prevalence of medical visits was 77% (95% CI 75% to 77%); dentist visits, 36% (95% CI 34% to 37%) and hospital admission, 7% (95% CI 6% to 7%). Physician visits were higher in women PR=1.18 (95% CI 1.14 to 1.23), the elderly PR=1.18 (95% CI 1.10 to 1.26) and people with health insurance PR=1.14 (95% CI 1.10 to 1.19). Dentist visits declined with older age PR=0.38 (95% CI 0.30 to 0.49), lower education level PR=0.62 (95% CI 0.51 to 0.74) and lower economic class PR=0.65 (95% CI 0.57 to 0.75). Hospitalisations were found to be twice as frequent for women than for men and three times as frequent among those who reported very poor health status. Among the individuals who did not receive medical attention in the previous 2 weeks, 58% reported lack of facilities or appointment unavailable and 14% reported lack of doctors. conclusion While more than half visited the doctor in the last year, a lower proportion of people with socioeconomic inequities visited the dentist. Organisational and service policies are needed to increase equity in health services in the region.
bAckgrOunD
The use of health services is the result of the interaction of individuals in need of health service with the health services infrastructure, including technology, supplies and professional services. 1 2 In the last several decades, special attention has been directed to the study of the usage and access to health services in Brazil and in the rest of the world, with the aim of identifying inequality and proposing measures to reduce it. 3 Population-based surveys are important tools in evaluating the health of a population. When analysing the relationship between health and medical services, such surveys also enable the identification of social gaps in healthcare access and the distribution of risk factors in the population. Information extracted from these studies support the planning, organisation and monitoring of health actions. 4 5 In 2013, a nationwide Brazilian survey assessed the health service usage in the previous year by examining physician visits (61%-75%), dentist visits (34%-52%) and hospitalisations (5.7%-7.5%) within various regions through self-reported data. 6 The regional characteristics of the area influences the availability and usage of health services. A systematic review of population-based studies observed an increase in medical and dental consultations from 1998 to 2013 in Brazil countrywide. 7 In the northern-and ► This is the first study to examine the prevalence, pattern and socioeconomic of physician and dentist visits and hospitalisations among adults in the Manaus metropolitan region, using data from representative cross-sectional survey. ► We recruited the participants using probabilistic sampling in three stages, stratified by sex and age quotas based on official estimates. ► This study contributes to a better knowledge of the epidemiological factors associated with use healthcare services in Amazon region. ► Common limitations of cross-sectional designs are present: the outcomes were measured at a single point in time, making it impossible to establish causality.
Open Access less developed region-the usage of such health services reduced in this period. Discrepancies in the health services usage in this region may affect the population's well-being and should be investigated. The aim of this study is to estimate the prevalence of healthcare use and its associated factors in the Manaus metropolitan region, and to describe the reasons for lack of access.
MethODs study design
This is a cross-sectional population-based study. Primary outcomes were physician visits, dentist visits and hospitalisations in the last 12 months. The present analysis is part of a larger study which aimed to study use of health services and inputs in the region held from May to August 2015. 8 setting Amazonas has the greatest land area and yet the lowest population density in Brazil; over 60% of its population is concentrated in the Manaus metropolitan region, formed by the capital, Manaus, and seven other neighbouring cities. 9 The intermunicipal transportation system relies chiefly on waterways, and there are great distances between the outlying cities and the capital, which is the largest provider of healthcare services. The area ranks 19th out of 20 in the human development index of Brazilian metropolitan regions. 10 Such characteristics influence the availability and access to health assistance in the region and therefore the use of health service.
Participants
Adults ≥18 years old were eligible for the study. We recruited the participants using probabilistic sampling in three stages, stratified by sex and age quotas based on official estimates. 11 In the first stage, we randomly selected 400 primary and 20 secondary census tracts from among the 2647 urban census tracts in the metropolitan region. 12 The second stage was based on a systematic procedure to include 10 dwellings in each of the selected tracts. We drew a number between 1 and 20 to determine the first residence to visit; after this visit, every 20th house was visited until we reached 10 interviews per census tract. In cases of empty houses or refusals, the house immediately to the right was approached, and if this house was unavailable, the same process was performed to the left. In the third stage, all the local residents ≥18 years old present in the domicile were registered, and one was drawn to be interviewed using predefined age and sex quotas according to the official census.
Variables
We analysed three dependent variables: (1) visit to physician in last year, measured by the question 'When did you last see a doctor?' with the options 'in the last 12 months', 'from 2 to less than 1 year', 'from 2 to less than 3 years', '3 years or more', 'never went to the doctor'; (2) visit to dentist in the last year, measured by the question 'When did you last see a dentist?' with the options 'in the last 12 months', 'from 2 to less than 1 year', 'from 2 to less than 3 years', '3 years or more', 'never went to the dentist' and (3) admission to hospital in the last year, measured by the question 'in the last 12 months, how many times have you been admitted to a hospital for 24 hours or more?', respondents informed the number of times. All dependent variables were dichotomised to yes (visit in the last year) or no (no visit in the last year).
Independent variables included sex (male, female), age (in years and categorised to 18-24, 25-34, 35-44, 45-59, ≥60), marital status (single, married, separated, widowed), self-reported skin colour (white, yellow, black, brown, indigenous), education (higher education, high school, middle school, elementary school or less), occupation (formal job, informal job, retired, student, housewife and unemployed) and economic classification according to the Brazilian economic classification criteria. 13 This economic classification considers the amount of household appliances and the educational attainment of the family head to classify into A, B, C, D and E, where A signifies wealthier and E, the poorest. The household monthly income in Brazilian real can be estimated from each stratum, which was converted to US$ based on the currency of the Central Bank of Brazil on 1 July 2015: US$1=R$3.1185.
We also assessed private health insurance (yes, no), health status (very good, good, fair, bad, very bad), place of attendance (capital, countryside) and if the respondent has health reference, that is, use the same healthcare or professional for attendance (yes or no).
Secondary outcomes, assessed descriptively were: service or professional sought to aid personal health in the last 15 days, success on the first trial, reason for the lack of assistance, how many repeated attempts, main health procedure received and reason why health service was not sought out in the fortnight.
Data sources and measurement
Fourteen trained and experienced interviewers collected data using a mobile electronic device (Samsung Galaxy Tab3 SM-T110). The records of the interviews were transmitted via the internet and stored using the software SurveyToGo (Dooblo, Israel). Adequate comprehension of the instrument was ensured by a pretest with 150 interviews.
To minimise the risk of information bias, a phone audit was held with 20% of the participants. To assure the reliability of the data, the place of the interview was georeferenced, and part of the interview was recorded.
study size
The sample size was calculated based on an estimate of 50% of the prevalence of health services usage, considering a CI of 95%, accuracy of 2% and a design effect value of 1.5.
14 From the official estimate of 2 106 322 Open Access residents ≥18 years old in the region in 2015, 11 we reached a sample of 3598 individuals. To compensate for inevitable attrition, we added 10% to this number.
statistical methods
Initially, the descriptive statistics of the variables measured in the study were obtained by calculating their frequency and stratification by physician visits, dentist visits and hospital admission. In this step, any differences among the proportions were identified by a Pearson χ 2 calculation. Subsequently, bivariate analyses were performed between all independent and dependent variables to calculate the prevalence ratio (PR).
To identify the factors associated with the use of these services, PRs were adjusted in a hierarchical model 15 and calculated together with a 95% CI using Poisson regression with robust variance and P value adjusted using the Wald test. The calculation of PRs by this method provides more accurate measures, avoiding overestimations. 16 17 A hierarchical model consisting of three blocks was constructed of most distal determinant for outcome proximate: (1) demographic variables (sex, age, race, marital status); (2) socioeconomic variables (education, economic classification, occupation) and (3) health variables (private health insurance, health status, place of attendance, multiple attempts to seek same health service). From the first block, the variables for the next step were maintained if they presented a significance with P≤0.05. The multicollinearity between the independent variables was investigated through variance inflation factors. 18 Data analysis was carried out in Stata V.14.2 (Stata). In all the calculations, the complex sampling design was weighted by incorporation of sample weights (svy command).
ethical considerations
All the individuals who agreed to participate signed a free and informed consent term.
results Participants A total of 4001 adults were interviewed, with a 24% rate of refusal. The sample consisted of 53% women (table 1) . Most reported brown skin colour (72.2%), and 1% identified as indigenous. Half the subjects were between 18 and 34 years old, were single and had completed high school. The predominant economic class was lower middle (C class, 57%; monthly income US$463-US$772), about one-third were in informal work, and most reported being in good health (54%).
Physician visits in the last year
The prevalence of physician visits in the last year was 77% (95% CI 75% to 77%). Women, the elderly, widows/ widowers, retirees, individuals who do not work and individuals who report poor health status accounted for the majority (over 80%) of respondents who had a physician visit in the last 12 months (table 1) . Table 2 shows the adjusted analyses. The variables that remained positively associated with statistical significance after adjusting for the demographic block were female sex (PR=1.18, 95% CI 1.14 to 1.23) and older age (PR=1.18, 95% CI 1.10 to 1.26). In the socioeconomic block, education levels did not influence the number of consultations. Lower PRs were observed in social class C (PR=0.94, 95% CI 0.89 to 0.98) and among individuals with informal job (PR=0.84, 95% CI 0.80 to 0.89), students and housewives (PR=0.89, 95% CI 0.84 to 0.94), (P<0.001). Access to health insurance (PR=1.14, 95% CI 1.10 to 1.19) and lower perceptions in the health status were factors associated with higher prevalence of visits to physician in the last block.
Dentist visits in the last year
The interviewees reported 36% (95% CI 34% to 37%) of dentist consultations in the last year. The lower the educational level (PR=0.62, 95% CI 0.51 to 0.74), income level (PR=0.65, 95% CI 0.57 to 0.75), higher age (PR=0.38, 95% CI 0.30 to 0.49), the lower the rate of dental consultation. Factors associated to higher dentist consultation rate included: women, married individuals, private health insurance coverage, formal job, people with good, regular and bad health status and people who use the same health service (table 2) .
hospital admissions in the last year The frequency of hospitalisation in the last year was 7% (95% CI 6% to 8%). Women, poorer individuals, individuals reporting very bad health status, students and housewives, people who use the same health service and those who live in Manaus were hospitalised more often.
After adjustment, women were two times more likely to be hospitalised than men. Individuals reporting bad health status were three times more likely to be hospitalised than those reporting good health. People who seek for the same health service also were more admitted to the hospital (PR=1.75, CI 95% 1.31 to 2.38). People with informal job (PR=0.52, 95% CI 0.36 to 0.77) or unemployed (PR=0.63, 95% CI 0.41 to 0.97), who live in the countryside job (PR=0.52, 95% CI 0.37 to 0.90) were significantly less hospitalised in the last year.
reasons behind the demand for health services and lack of access in the last 2 weeks Table 3 presents the reasons behind the demand for health services and lack of access to it in the previous 15 days; 48% of respondents reported usually seeking tertiary service when in need of medical assistance, and 76% had their last consultation with a general practitioner. One-fifth sought care in the previous 15 days and cited disease as the reason. Eighty-four per cent of people who sought a health service in the fortnight succeeded to use a health service on the first attempt. Among the individuals who did not receive medical attention in the previous 2 weeks, 58% reported lack of facilities or appointment unavailable and 14% reported lack of doctors. The majority of these people (77%) sought service again, trying 1.4±1.2 times in average.
DiscussiOn
Around 8 out of 10 interviewees went to a physician in the past year. Women, the elderly, widows/widowers, retirees, individuals who do not work, people with health insurance, and those who reported lower health were those who most used this service. About one-third of the interviewees accessed dental care in the period. Greater use occurred with younger age, higher incomes, higher levels of education, formal employment and health insurance. Out of 100 interviewees, seven were hospitalised in the previous year. Hospitalisations were associated with women, students and housewives, and people with very bad perception of their health status. Tertiary healthcare was the most sought level of care, and the majority of individuals had their last consultation with a general practitioner. Diseases were the main motivations for seeking healthcare in the past 15 days. Difficulty accessing health services was attributed to a lack of vacancy at healthcare facilities and a lack of available doctors. Our study has some limitations. First, we obtained a 76% response rate. Low response rates are a frequent limitation in this type of population survey and may constitute a source of selection bias. Our efforts to improve representativeness included the random selection of one subject per household using predefined quotas for sex and age based on the official estimates.
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The study presents the common limitations of cross-sectional designs. The outcomes were measured at a single point in time, making it impossible to establish causality. Other limitations are related to memory bias, since people tend to recall past activities to a greater or lesser degree depending on how important the activities were in their lives. 19 The absence of an uniformity between the available surveys (recall periods, age range) makes comparability at both national and international levels difficult. The response rate was above 70%, however, systematic differences in people who accepted and refused to participate is possible and weakens our results. To mitigate distortions in representativeness, inclusion of participants was based in predefined quotas of sex and age, based on official estimates.
The prevalence of physician visits in this study was similar to inquiries conducted in other Brazilian settings. [20] [21] [22] [23] Similarly to other studies, a higher use of physician visits was observed for the elderly, people with poorer perception of health status and health insurance. 24 25 The use of physician visits in the last 12 months ranged from 63% to 94% between Sweden and Spain. 26 With a 90-day recall period, other national studies have identified prevalence rates of 60%, 42% and 35%. 21 27 28 In Latin America, the prevalence in the last 30 days was 41% among individuals who use public services and 39% among private insurance holders in a study conducted in Peru. 29 More than 80% of women attended a medical appointment in the last year in our study. In addition to factors related to preventative care. This result was similar to those from other Brazilian studies (82%-86%) 20 30 and around the world. A Norwegian survey Regarding dental consultations, our findings were consistent with data from the Brazilian National Health Survey relevant to the North region, wherein 35% reported consultations in the last year. 6 A Canadian population-based survey of 5600 individuals conducted in 2012 found that 75% of respondents had consulted a dentist in the previous year. Despite the high usage, the survey reports that only 34% needed dental treatment. 32 A systematic review included 659 043 individuals of Brazilian studies and detected a prevalence of 37% of dental visit in the last year, 7 a similar rate to our study. Greater use was observed in individuals with higher income, higher education levels, formal job and health insurance, showing that lower use of dentist services is related to inequities in access. Negative outcomes in oral health are expected in the most vulnerable populations. In more socialised contexts, this inequality is also observed, with higher usage of dentist by richest and more educated people. 33 We found a lower rate of hospital admissions when comparing to surveys conducted in the Brazilian Midwest and South regions, which varied from 9% to 15%. 23 27 34 Higher prevalence in hospitalisation during the last year was positively associated to Open Access female sex, lower perception of health states, use of the same health service when needed. In previous studies, there was strong association with the elderly, in contrast to our findings. 34 35 There are no previous reports of hospitalisation rates in the metropolitan region of Manaus for comparison. The 2013 Brazilian National Health Survey revealed a prevalence of 5.8% for hospitalisations in the North region. 6 More than 70% of hospital admission in the Northern region occur in the Brazilian Health System, 6 showing a high dependency on the public system in this area.
The low availability of hospital beds in the study may be contributing to the low prevalence of hospitalisation in Greater Manaus. In Amazonas, the density of hospital beds was 1.9:1000 inhabitants in 2009, compared with the Brazilian average (2.3:1000) and more developed regions of Brazil (Rio Grande do Sul, 5.3:1000). 36 The supply of beds in Brazil is low compared with countries in the Organisation for Economic Cooperation and Development (4.8 beds per 1000 inhabitants). 37 This finding could also be explained by the relative youth of the population, 38 who require fewer hospitalisations than an older population. 39 Despite the low prevalence of hospital admission, there is high demand for tertiary services in the occurrence of illness, overloading the healthcare services and causing higher expenses to the sector than if demand was organised through primary healthcare. 40 A North American study reported that 51% of non-critically ill adults admitted to the emergency department indicated non-medical factors in the use of the service (lack of information, 23%, inadequate access to specialised outpatient care, 14%, need for diagnostic examination, 12%, inadequate access to primary care, 10%). 41 Among people who failed to use health service in the last fortnight the lack of vacancy in the health services accounted for almost 60% of the reason. Such proportion was superior to those found in a study carried out in 2012 in the Brazilian Southern Region. 42 A Canadian national survey with 30 222 individuals analysed barriers for healthcare access. 43 They reported that 23% was related to waiting time and 16% was attributable to unavailable services. Other study performed in four African countries in 2010-2014 shows other issues perceived for lack of access. 44 The interviewed claimed to poor transportation, unavailable services, inadequate drugs or supplies and the cost of the visit.
cOnclusiOn Physician visits are frequent among the residents of the region, but limitations exist in the use of dental care, with a higher usage rate in elevated economic and educational strata. Tertiary service is the most sought after first attendance, and hospitalisations are less frequent in comparison to other areas of Brazil. The findings point to the need for action within provider organisations to offer services that promote better equity and flow of treatment.
contributors MTS, TFG, MEAA and MGP designed the study. MEAA and MTS performed the statistical analyses. MEAA drafted the manuscript. All authors interpreted the results, made critical revisions and provided intellectual content to the manuscript, approved the final version and agree to be accountable for all aspects of this work. Provenance and peer review Not commissioned; externally peer reviewed.
Data sharing statement Data are available and can be accessed by contacting MTS.
Open Access This is an Open Access article distributed in accordance with the Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license, which permits others to distribute, remix, adapt, build upon this work non-commercially, and license their derivative works on different terms, provided the original work is properly cited and the use is non-commercial. See: http:// creativecommons. org/ licenses/ by-nc/ 4. 0/
